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Abstract of US 4076796 (A) 

Endothermic processes are carried out in a 
fluidized-bed reactor which is connected to a holding 
reactor, solids being recirculated between the two 
reactors. The primary fluidized-bed reactor uses a 
fast-flu id ized bed system in which the solids 
concentration decreases continuously from the 
bottom to the top of the reactor. After the necessary 
residence time in the holding reactor, solids are 
discharged. Solids are entrained with the gas ' 
from the primary reactor and are separated 
therefrom to be delivered to the holding reactor. The 
reaction is controlled by regulating the rate of 
recirculation of solids from the holding reactor to the 
fast fluidized bed reactor. 
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TEPMHMECKliX I1POUECCOB b nceBROOKH- 
jkshhom cnoe c nafleHHeM KcmuteHTpauHH 
TBepaoro semecTHa CHH3y BBepx ny- 
TeM noflaMH nceBfloo»M»;aiomero faaa 
new ra3opacnpe,nenHTenb, BTopHHHoro 
B03flyxa Han ra3opacnpeflejiHTeneM, 
TonnHBa Me»wy To<tKaMH BBORa nceBflo- 
oacHJicaiomero ra3a h BTopHHHoro B03fly- 
xa, TeepAoro MaTepHaia b hhjkhkjio 
qacTb nepBoro nceBAOOHCHHteHHoro cnon 

. h BbiBona TBepfloro npoayKTa peaKAHH 
,.H3 BepxHefl qacTH nepBoro nceBAOOJKH- 



aceHHoro cjioh c nocjiefly»mnM OTnene- 
HHeM TBepAoro npoAyKTa h B03BpaTa 
oahoh tjacTH ero b nceBHOO>nmeHHbift 
cnoft h oxjiascAeHHeM , o t n h u a fo- 
nt h ft c a TeM, trTO, c ijejibio noBbi- 

meHHH 344>eKTHBHOCTH H SKOHOMHqHOC- 

th npouecca, oTAejieHHbift hs nepBoro 
nceBfloo«H»ceHHoro cjioh TBepAbift Ma- 
TepHan noABepraMT AononHHTenbHoft 06- 
pa6oTKe nyTeM nceBAOOHCHsceHun bo 
btopom nceBfloo3KH>KeHHOM cnoe ao non- 
Horo npeBpatneHHH npH ckopocth no- 
AaBaeMoro nceBAOoaouKaromero ra3a 

0,1-0,3 M/c, npH 3TOM KOJTH^eCTBO 

TBepAoro, BemecTBa b 3 0He Me»Ay tom- 
Koft noAa^H nceBAOoacHacaioinero rasa 

H TO^KOft BBOAa BTOpHHHOrO B03Ayxa B 

nepBOM nceBAOOJKHxaionteM cnoe noftoep- 
jKHBawT 2,0-20 o6.%, a b 30ne Bbinie 

TOUKH BBOAa BTOpHMHOrO B03Ayxa 0,2- 

2 o6.% rtpn BpeMeHH BbiAep*Kn TBep- 
Aoro MaTepwaJia b nepBOM nceBAooam- 
aceHHOM cnoe 10-30 mhh h bo btopom 
nceBAOosowiceHHOM cnoe npw BpeMeHti, 
2-10-KpaTHOM BpeMeHH BbmepacKH b 
nepBOM nceBAooacnaceHHOM cnoe. 
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H3o6peTeHHe othochtch k cnocoCy 
ocymecTiwieHHH aHAOTepMHiiecKHX npo- 
ueccoB b nceBflooatHHteHHOM coctohhhh 
npn cmibHO paapwxneHHOM nceBRooxM— 
xeHHOM cnoe h MoaceT 6mt* ncnonb30Ba- 5 

HO A>IH o6e3BO«HBaHHH KpHCTaJUHMeCKHX 

HeopraHHiecKHx coeflHHeHHft, HanpHMep 
nwpooKHCH MarHHH, aenesa arm ajiwMH- 
hhh, oOaura, HanpHMep, H3aecTHHKa, 
flOJiOMMTa, pacKHCJieHHH ueMeHTa, pac- 10 
•menneHHH cepHoKHcnoro aceneaa hjih 
cepHOKHCJToro MarHHH (noxeT oicasaTbCH 
uenecoo6pa3HbiM pacmenneHHe b cna6o- 
BOCCTaHaBnHBaw^eH aTMoc*epe) , Ann 
ocymecTBJieHHH BbicoKOTeMnepaTypHbix is 
MeTanjiyprHiecKHx npoueccoB, HanpHMep, 

OKHCJieHHH HJTbMeHHTa, BOCCTaHOBJieHHH 
C 6oJIblHOH IVIHTejTbHOCTbH) KOHeHHoro . 
BOCCTaHOBneHHH . 

HaH6onee 6jih3khm k npennaraeMOMy 20 
asnaeTCH cnocoS ocymecTsneHR* 3Hflo- 
repMHiecKHX npoueccoB b nceBAooacH- 
aceHHOM cnoe c nafleHHeM KOHueHTpauHH 
TBepnoro BemecTBa cHH3y BBepx nyTeM 
nofla»jH nceBAOoawacawmero rasa noA ra- 2S 
3opacnpeAenHTenb, BTOpHMHoro ra3a 
Han ra3opacnpeAenHTeneM, TonnHBa 
Mewy TOMK3MH Bsofla nceBAOoJKHKaiomero 
ra3a h BTopHMHoro B03Ayxa, TBepAoro 
MaTepHana b hhxhwkj uacTb nepBoro 30 
nceBAOojKHJKeHHoro cnoa h bmboas TBep- 
Aoro npoAYKTa peaKUHH H3 sepxHeH 
tiacTH ncepAOOKHxenHoro cnon c nocne- 
AyronpM oTAeneHHeM TBepAoro nponyxxa 
H B03BpaTa ero b nceBAoojKHXceHHbrft 3J 
cnoPi C13. 

HeAOCTaTKOM H3BecTHoro cnocoSa 
HBJineTCfl HeB03MOKHocTb o6ecne<ieHHH 

MHHHMajIbHdft AHHTejlbHOCTH npeSbraaHKH 

lacxHA b peaKTope 6e3 noxepn Aaane- 4(j 

HHfl nO BblCOTe. 

Uenb HsoBpeTeHHH - noBbimeHHe 3(p- 

4ieKTHBHOCTH H 3KOHOMH1HOCTH npOU.eC- 

ca. 4 _ 

ftjlH AOCTHXeHHH rtOCTaBJieHHOH AeJIH 

coraacHO cnocoBy ocymecTBneHHH shao- 
TepMHieCKHX npoueccoB b nceBAOOXH- 
jKeHHOM cnoe c naAeHHeM KOHueHTpauHH 
TBepAoro BemecTBa cHH3y Bnepx nyTeM 
noAaw nceBAOOKHwawtnero ra3a noA ra- 
sopacnpeAenBTejib, BTopnuHoro B03Ay- 
xa HaA raaopacnpefl-enHTeneM, T.owwBa 
Me»ny ToiKaMH BBOAa nceBAooxHsaioinero 
rasa h BTopHinoro Bosnyxa,. TBepAoro 
MaTepHana b hhjkhkho yacTb nepBoro ' 55 
nceBAOOTOJKeHHoro cnon h bmboas TBep- 
Aoro npoAyKTa peaxuHH hs Bepxneft 
tiacTH nepBoro nceBAOOscnxeHHoro cnoa i 
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c nocJieAyiomHM oTAeneimeM TBepAoro 
npoAyKTa n BQ3BpaTa oahoh nacra ero 
b nepBbift nceBA003KH»teHHbiH cnott h 
oxnaweHHeM, oTneneHHMH H3 nepBoro 
nceBAooxHKeHHoro cjioh TBepAHH MaTe- 
pvtan noABepra»T AononHHTenbHott o6pa- 
6oTKe nyTeM nceBAooxH*eHHH bo btopom 
nceBAOOJKHJKeHHOM cnoe no nonHoro 
npeBpan?eHHH npH ckopocth nonaBaeMoro 
nceBAOosKHxeHHoro ra3a 0,1-0,3 m/c, 
npH stom KOJiHqecTBo TBepAoro BemecT- 
Ba b sone Me»Ay tomkoh nonaiH nceBAo- 
oscHxaiomero ra3a h toikoh BBOAa bto- 
pHMHoro BOSAyxa b nepBOM nceBAO- 
o»HxaH)n;eM cnoe noAAepacHBawr 2 , 0- 
20 06.%, a b 3onax Bbnne to^kh BBOAa 
BTopn^Horo B03Ayxa 0,2-2 06.% npH 
BpeMeHH BbwepxKH TBepAoro MaTepHana 
b nepBOM nceBAOOJKHxeHHOM cnoe 10- 

30 MHH H BO BTOp*OM nCeBAOOSHXeHHOM 

cnoe npH BpeMeHH, 2-10-KpaTHOM Bpe- 
MeHH BbmepKKH a nepBOM nceBAOoJKH)KeH- 
hom cnoe . 

Ha *Hr.1 npeACTaaneHa cxeMa peax-- 
Topa c nceBAooxH»eHHbiM cnoeM h npn- 
eMHoro peaKTopa; Ha (tnr.2 - TexHO— 
jiorHtiecKan cxeMa peanHaauHH cnocoSa 
c oxnaHweHHeM otxoasiuhx ra30B h 
TBepAoro BemecTBa^ Ha <|>Hr.3 - TexHO- 
norHnecKaH cxeMa peanH3aAHH npouec- 
coB, ocymecTBnneMbix b BoccTaHOBH- 
TenbHoH aTMOciJiepe. 

Ha i})Hr.1 noKa33H peaKTop 1 c 
nceBAoojKHxeHHbiM cnoeM, b KOTopwii 
Heo6xonHMbift Ana nceBAoo«H*eHHH ras 
nocTynaeT no TpySonpoBony 2, a CBe- 
xhh hjih yace nonorpeTbiii MaTepnan noAa- 
eTCH no TpySonpoBony 3. Btophhhwh 
B03Ayx nocTynaeT no BTopHMHOMy 
B03AyxonpoBOAy 4 , TonnHBo noABOAHTcn 
no TpySonpoBOAy 5. TBepAbifl MaTepnan, 
BbiHOCHMbiH H3 peaKTopa 1 , oTAenaeTcn 
B Bepxneft 3one npneMHoro peaKTopa 6 
ot ra3a h nocTynaeT b hhkhioh) 3ony, 
He3HatiHTenbHo nceBAOoraraceHHyio r ; a30M, 
noABOAHMbiM no TpySonpoBOAy 7. Pery- 
nHpyeMbift B03BpaT TBepAoro BemecTBa 
b peaKTop c nceBAOOWHxeHHbM cnoeM 
ocymecTBnneTCH no Tpy6onpoBOAy 8, a 
BbiBOA TBepAoro MaTepnana npoH3BOAHT- 
ch Hepe3 BbmycKHoe oTBepcTHe 9. Ilo- 
Aaia TonnHBa npH h6o6xoahmocth Aonon- 
HHTenbHoro noAorpeBa npHeMHoro peax- 
Topa 6 npoHcxoAHT no TpySonpoBOAy 10. 

CBe*HH TBepAbift MaTepnan nonaeTCH 
A03aTopoM 11 (4>Hr.2) b cncTeMy 06- 
MeHHHKOB Ana B3BemeHHoro MaTepnana, 

B KOTOpyiO BBOAHTCH OTXOAimHe ra3M 
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peaKTopa 1 c nceBAOoacHweHHbtM cnoeM. 
CHaMana MaTepHan nonanaeT bo btopoh 
(b HanpaBJieHHH noTOKa ra3a) o6Men- 

HMK ,12, 3aTeM BblHOCHTCH H B CHJiy 

BbicoKott ckopocth ra30B nonaAaeT b 
cenapaTopbi 13 h 14, rfle oTAenHercn 
ot ra3a h HanpaBnaeTCH b nepBbift 
(no xofly ra3a) oGMeHHHK 15. ITocjie 
noBTopHoro BWHOca no TpySonpoBOfly 16 
h oTfleneHHH ot ra3a b cenapaTope 17 
oh nonaAaeT no TpySonpoBOAy 3 b 
peaKTop c nceBA003KH»eHHbiM cnoeM. . 
Ta3, Bbixonnmnft H3 cenapaTopa p,nn 
TBepflbix qacTHu 14, nocTynaer no 
Tpy6onpoBo#y 18 b chct eMy ohhctkh 
(He noica3aHa) . 

tlonanan b peaKTop 1 c nceBAoo*H- 
ateHHbw cnoeM, TBepAMft MaTepnan b 
30He, HaxonHmeficH Meatfly oBecnenH- 
BawmHM nceBnpoxHxeHHe, nonaBaeMMM 
no Tpy6onpoBooy 2 B03flyxoM h Mec- 
tom noflaMH BTopH^Horo Boanyxa, cra- 

ROBHTCH CyCneH3Hefi C OTHOCHTenbHO 

BbicoKoii nnoTHocTbw. Bbniie BBOAa bto- 
pHMHoro B03RyxonpoBOfla 4 nnoTitocTb 
cycneH3HH MeHbiue. BbiHeceHHbtft ra3aMH 
TBepflbifi MaTepwan ocawaeTca b npneM- 
hom peaKTope 6 h b peaynbTare nofla^H 
no TpyBonpoBoay 7 rasa c Manoft cko- 
pocTbio npe6bmaeT b nerKOM aaBHxpeH- 
hom coctohhhh. Ilo Tpyoonposofly 8 b 
peaxtop 1 non. KOHTponeM B03BpamaeT- 
ch *tacTi> noTOKa TBepAOro MarepHana. 
Jlpyran iacTb noToxa TBepAoro MaTepna- 
na OTBOflHTCH «iepe3 BbmycKHoe oTBep- 
CTHe 9 no ra3onpoBony 19 h nmoioHy 
20 b BHxpeBoft xononnnbHHK 21., kotophh 
coctoht H3 oxnawAawuwx xaMep 22-25 c 
norpyjiteHHbiMH b hhx xonoflHjibHbiMH Tpy- 
6aMH 26. IloflBonHMbtfi no TpyGonpoBOAy 

19 B03Ayx nnH nceBfloo3KH*GHHfl HaKan- 
nHBaeTCH b Tpy6onpoBone 19, oMHiuaeT- 

Cfl B UHKJlOHe 20 OT TBepablX MaCTHll H 

HanpaBnaeTCH b KavecTBe btophmhoto 
sosnyxa no TpyfionpoBony 4 b peaK- 
Top 1. nocTynHBumft tiepes Tpy6w 26 
nceBAooxHxaioinHfl so3ayx otboahtcji 
no TpySbnpoBOfly 2 b peaKTop 1 . Tsep- 
flbift MaTepnan nocne Toro, xax noflBepr- 
HeTCH HenpHMOMy oxnaweHHW b flByx 
oxnaawaeMbix boaoh xonoAwnbHbix xaMe- 
pax 27 m 28, nocTynaeT b TpySonpo- 
Bon 29. 

flpyroft BapnanT peanH3amiH H3o6- 
peTeHHH npe«ycMaTpHBaeT npHcoeflHHe- 
HHe Macm BbmycKaeMoro H3 ahkjioh3 

20 Bosnyxa k BbixoAfliueMy hs npHeMHoro 
peaKTopa 6 ra3y win HcnonbsoBaHHH 



ero,HanpHMep, Ann noacHraHHH BoccTa- 
HaBnnBaioinHX KOMnoHeHTOB. HacTb 
oca»neHHoroB cenapaTopax TBepnoro 
MaTepnana Mo*eT HanpaBnaTbcn b o6boa 

S nepBoro no HanpasneHHio ra3a o6mghhh— 
xa 15 HenocpeACTBeHHo no Tpy6onpoBo- 
. Ay 30 b peaKTop 1- c nceBnoowmeH- 
HUM cnoeM. 

CneunanbHo npeflycMOTpeHHoe Ann 

10 BOCCTaHOBHTenbHbix npoueccoB ycTpoft- 
ctbo ($nr.3) HMeeT hhoh BHxpeBoft 
xonoAHnbHHK. B orawuHe ot xononHnbHH- 
xa, noxa3aHHoro Ha <J)Hr.2, 3Aecb HMe- 
eTcn Tonbxo OAHa oxnaawaromaH KaMepa. 

15 OxnajKAaiomHH 3MeeBHK 31 oCecneMHBaeT 
noAorpeB B03nyxa, HanpaBjineMoro b 
peaKTop 1 c nenbw o6pa30BanHH nceB- 
Aoo«H*eHHoro cnojj. flnn o6pa30BaHHH 
napa npeAycMoTpeH 3anojiHenHbiH boaoh 

2° SMeenHK 32. 

flpn ocymecTBneHHH BoccTaHOBHTenb- 
Hbnc npoueccoB, b KOTopwx HeoBxoAHMo 

npeAOTBpaTHTb B03M03KH0CTb BTopHMHOro 

oKHcneHtw nonyqeHHoro nponyKTa, Moac- 
■■ ho B3aMeH BHxpeBoro xonoAnnbHH- 
Ka 21 npHMeHHTb HenocpencTBeHHo 
oxnaraaeMbift boaoh uHKnoHHbifi xono- 
AHnbHHK 6apa6aHHoro Tuna c Henpn- 
Mbw h/utth c npHMbiM oxnaweHHeM. 

30 B APyroft noxasaHHofl na (jjnr.3 mo- 
AH^HKauHH TexHonorH^iecKOH cxeMbi 
xpnoAHbifl B03flyx nonaeTCH He no Tpy- 
SonpoBOAy 33, xax Ha (J)Hr.2, a no 
o6oco6neHHOMy Tpy6onpoBoay 34. 

35 n p h m e p 1 (cM.<J)nr.2) . Cymr, 
xa h npoKanHBaHHe BnajKnofl nocne 

(pWlbTpa THAPOOKHCH aniOMHHHH . 

PeaKUHH ocymecTBnaeTCH b peaKTo- 

pe 1 C BHyTpeHHHM AHaMCTpOM 2,15 M 

40 npH BbicoTe b cBeTy 12 m. BTopHHUbin 
B03Ayx noAaeTCH na oTMeTxe 2,5 m, 
a Ma3yT - Ha oTMeTKe 0,4 m HaA-ra30- 
pacnpenenHTeneM. 

45 BHyTpeHHHH AHaMeTp HHJKHeft MaCTH 

npneMHoro peaKTopa 6, HaxoAHmeKcH 
noA B03BpaTHbiM TpyfionpoBOAOM 8, pa- 
Beii 1,6 m npH BbicoTe b cseTy 7 m. 
BHxpeBoft xonoflnnbHHK 21 HMeeT 
5Q 6 xaMep, H3 xoTopbix MeTbipe (22-25) 
' oxnawaioTCH Tonbxo B03AyxoM, a Ane 
KaMepw (27 h 28) HMeioT npnMoe boah- 
Hoe oxnaxAeHHe. 

flo3aTop 1 1 nonaeT b o6MeHHHK 1 2 
55 BnaacHyio nocne iJ>HnbTpa rHAPooKHCb 
anioMHHHfl (12% Bnarn) co cxopocTbw 
18,2 t/m. TeMnepaTypa rasa, nocTy- 
nanmero H3 cenapaTopa 17 TBepnoro 
BemecTBa, cocTaanneT 400°C. Cyciien- 
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9hh ra3/TBepAoe BemecTBo nocTynaeT 
b cenapaTopbi 13 h 14 npH 130°C. 
OrxoflHii^ft. ra3 otboahtch no Tpy6onpo- 
BOAy 18. TBepfloe BemecTBo HanpaB/ia- 
eTCH no Tpy6onpoBOAy 35 b oSmghhhk S 
15 co B3BeneHHMM cocTOHHHeM MaTepw- 
ana. 3oecb b pe3ynbTaTe cMeuwnaHHH 
c nocTynaiomHM H3 npneMHoro peaKTopa 
ra30M c TeMnepaTypoft 1100°C ycTanaB- 
jiHBaeTCH TeMnepaTypa 400°C. CycneH- 10 
' 3hh c TaKoft TeMnepaTypoft nocTynaeT 
no Tpy6onpoBOfly 16 b cenapaTop 17 
m H3 Hero no TpySonpoBOfly 3 b peaK- 
Top 1 c nceBAOOKHxeHHbiM cnoeM. Kojth- 
MecTBO TBepnoro BemecTBa Ha AaHHoft '5 
CTaflHH 11,5 tAi, noTepH ot npoica- 

JIHBaHHH 10%. 

B peaKTop 1 c nceBAOoacHJKeHHbiM - 
CJioeM nap, ra3opacnpeflexiHTenbHbiM ahh- 
meM no^aeTCH 3600 hm 3 /m BOSAyxa ajih 20 

nceBflOOHOUKeHHH h 7100 HM 3 Al BTOPHt!- 

Horo B03Ayxa, noflorpeToro b BHxpeBOM 
xojioflHJibHHKe no 620 h 70)3 C coot- 
seTCTBeHHo. BMeCTe c TeM no Tpyoo- 
"npoBOAy 5 noAaeTCH 860 Kr/q THacenoro ?5 
Ma3yTa. AsyxcTaAnftHoe craraHHe o6ec- 
neuHBaeT AOCTtiweHHe 1100°C. 
] ■ .. " 

RnoTHOCTb cycneH3nn cocTaartHeT 
okojio 250 kt /m 3 ajih 30hw, HaxoAfl- 3G 
meftcH MewAy ra3opacnpeAeJiHTejibHbiM 

AHHmeM H BTOpHIHbM B03AyXOnpOBO~ 
AOM 4,H OKOJIO 20 ki7m 3 Bbiuie btophuho- 
ro B03AyxonpoBOAa A. noAyqeHHaa cko- 
pocTb ra3a (ajih nycToro peaKTopa) coc- 
TaBJineT 3Aecb okojio 5 m/c. 35 

BbiHocHMbie H3 peaKTopa 1 BMecTe 
c ra30M TBepAwe nacTHUbi BbinaAaioT b 
Bepxnefi MacTH npHPMHoro peaKTopa 6 
h HaKaiuiHsaioTCH b ero HHKHeft mhcth. 

riCeBAOO»H*eHHbIH CJIOH B npneMHOM 

peaKTope 6 co3AaeTCH bboaom 180 hm 3 Ih 
HenoAorpeToro B03Ayxa. 

Hepe3 BbmycKHoe oTBepcTHe 9 e»e- 
nacHO BbmycKaeTCH .10,2 t okhch ajnoMH-^ 
huh c TeMnepaTypoft 1 100°C, Hanpas- . 
jineMoft no TpyfionpoBOAy 19 h AHKjioHy 

20 B BHXpeBOH XOJIOAHJIbHHK 21, B 

KOTopbift noAaeTCH ajih o6pa30BaHHH 
nceBAOoamxeHHoro cjioh 7100 hm 3 
B03Ayxa, narpeBaiomerocH ao 700°C. 
BosAyx, HanpaBJiaeMbift b oxjiajKnaromnH 

3MeeBHK 31 CO CKOP0CTbW 3600 HM 3 /l, 

HarpeBaeTCH ao 620°C- B xoJioAHJibHbix 
KaMepax 27 h 28 nponcxoAHT, KpoMe 
Toro, oxnaxsneHne AHpKyjiHpywmeft .ox- 55 
jiajKAaiomeft boa oft . OKHCb aJiroMHHHH 
BbwaeTCH no TpyfionpoBOAy 35 npH 
80?C. 
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06mee BpeMH npeObiBaHHH b peaKTo- 
pax 1 h 6 cocTaBJtneT 1,5 m. Jto 
BpeMH pacnpenejiHeTCH Me»Ay peaKTopoM 
1 c nceBAooKKHceHUbiM cnoeM h npneM- 
hwm peaKTopoM 6 b OTHooieHHH 1:3,3. 

nojiyqeHKan oKHCb ajnoMHHHH HMeeT 
cjieAywmHft rpaHyjtoMeTpHqecKHft coc- 



Ta B( %: 

Bojiee 90 mkm 12 

Bojiee 63 mkm 48 

Bojiee 44 mkm 75 

Bojiee 22 mkm 92 



II p h m e p 2 (cM.<}>Hr .3) . npoxa- 
nHBanne aojiomht3 ao CaO, MO. 

IlpoAecc npoBOAHTCH b peaKTope 1 
C BHyTpeHHHM AHaMeTpoM 2 m npH bw- 
coTe b CBeTy 16 m. Btophhhwh so3Ayx 
noAaeTCH Ha oTMeTKe 3 m, a Masyr - 
Ha oTMeTKe 0,5 m BWiue raaopacnpeAejm - 
TejiH . 

BHyTpe h hh h AHaMeTp pacnonosceHHoft 
noA BOSBpaTHbiM TpySonpoBOAOM 8 nacTH 
npweMHoro peaKTopa 6 cocTaBJineT 
1,4 m npn BwcoTe b CBeTy 5,5 m. 

BHXpeBoft XOJIOAHJIbHHK 21 HMeeT 

mecTb KaMep, H3 kotopwx MeTbipe 
(22-25) oxna«AaioTCH TOJtbKo B03AyxoM, 
a ABe KaMepw (27 h 28) HMeioT Henpn- 
Moe BOAHHoe oxjia*AeHHe . 

Kawbift qac A03aTop 1 1 noAaeT 
24 t AOJioMHTa b oBMeHHHK 12. TeMne- 
paTypa ra3a, BbixoAHinero H3 cenapa- 
Vopa 17 TBepAoro BemecTBa, 500° C. 
CycneH3HH ra3/TBepAoe BemecTBo, 
HMeroman TeMnepaTypy 200 C C, nocTyna- 
eT b cenapaTopbi 13 h 14. Otxoahiiihh 
ra3 otboahtch no Tpy6onpoBOAy 18, 
a TBepAoe BenecTBo nocTynaeT no 
Tpy6onpoBOAy 35 b o6MeHHHK 15.3Aecb. 
b pe3yjibTaTe cMeniHBaHHH c nocTy- 
naromHM H3 npneMHoro peaKTopa 6 
ra30M c TeMnepaTypoft 950°C ycTaHaB- 
jiHBaeTCH TeMnepaTypa 500°C. CycneH- 
3hh c TaKoft TeMnepaTypoft nocTyna- 
.eT no Tpy6onpoBOAy 16 b cenapaTop 
'17, H3 KOToporo TBepAoe BemecTBo 
nocTynaeT no TpySonpoBoAy 3 b peaK- 
Top 1 c nceBAOo>KHMceHHbiM cnoeM. 

B peaKTop 1 nocTynaeT 4000 hm 3 
B03Ayxa ajih nceBAOO)KH«eHHH h 
9340 hm 3 /m BTopHiHoro B63Ayxa, TeM- 
nepaTypa KOToporo cocTaBJineT b pe- 
3yjibTaTe HarpeBa b BHxpeBOM xojio- 
AHJibHHKe 22 650 h 700°C cootbct- 
CTBeHHo. OAHOBpeMeHHo no Tpy6onpo- 
BOAy 5 noAaeTCH THatenbift Ma3yT.flByx- 
cTaAnftHoe c«HraHHe o6ecnetjHBaeT 
Aoc THJKeHHe TeMnepaTypw 950°C. 
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IlnoTHocTb cycneH3HH cocTannHeT 
• okojio 250 Kr/M 3 b aoHe Hewy ra30- 
pacnpenejiHTejibHbiM AHmueM h BTopnq- 
HbiM BO3RyxonpoBofl0M 4 h okojio 
20 kt/m 3 Bbiuie BTopHHHoro B03flyxo- 
npoBOfla 4. rionytiaeMaH ripn stom 
CKopocTb ra3a cocTasjiaeT (ajih nyc- 
Toro peaKTopa) okojio 6,9 m/c . 

BbmeceHHwe H3 peaKTopa 1 BMecTe 
c ra30M TBepnue qacTHUbi BbtnanaioT b 
BepxHeft tiacTH npneMHoro peaKTopa 6 
H HaKanjiHBawTCH b ero HHXHeft Mac™. 
IIceBflooatHjKeHHe b npHGMHoM peaKTope 
6 o6ecnetiHBaeTCH noAa^eft 180 hm 3 /h 
HenoflorpeToro B03Ayxa. FIpn 3tom 
nocTHraeTcn CKopocTb B03Ayxa 
0,15 m/c. CpeaHHH njioTHocTb cyc- 
neH3HH 1000 Kr/M 3 . 

Mepe3 BbmycKHoe oTBepcTHe 9 xax- 
Abift nac BbwaeTCH 12,6 t npoKaneH- 
Horo MaTepnajia c TeMnepaTypoft 900° C. 
no raaonpoBOfly 19 h uHKJioHy 20 oh 
nocTynaeT b BHxpeBofi xoJiOAHjtbHHx 
21. nceBAooKH*eiiHe n BHxpeBOM xojto- 
AHJibHHKe 21 o6ecnemiBaeTC« noflaqeft 
9340 hm 3 /m B03ayxa, HarpeBawmerocs 
AO 700°C. nponycKaeMbie vepea 3Mee- 
bhk 31 4000 hm 3 /m Bosnyxa HarpeBa- 
»TCfl no 650* C. B xcwionHJibHbix KaMepax 
27 h 28 npoiicxoflHT TaKwe oxjia*AeHne 
UH£KyjiHpytouteft oxna«Aaioueft boaoh. 
npoKaneHHbifl MaTepwaji bmboahtch 
iepe3 TpyoonpoBOA 35 npn 100"C. 

06man Bbtaep*Ka MaTepnajia b peaK- 
' Topax 1 h 6 cocTaBjineT 1 m. 3to Bpe- 
mh aejiHTCH Me«Ay peaKTopoM 1 c 
nceBfloo5Kn*eHHb(M cjioeM h npweMHbiM 
peaKTopoM 6 b oTHoiueHHH 1:2. 

n p h m e p 3. BoccTanoBJieHHe 
reMaTHTa ao MarHeTHTa. 

fln« ocymecTBJieHHfl 3T oro cnocoGa 
npHMeHaioT peaxTop 1 c nnyTpeHHHM 
AHaMeTpoM 1 m npa BbicoTe b CBeTy 

18 M. BTOpHMHbtfi B03flyx bboahtch iia 

OTMerKe 3,0 m,. wasyr - tia oTMeTKe 
0,4 m HaA ra3opacnpeAejiHTejieM. 

BHyTpeHHHft AHaMeTp mscth npHeMHoro 
peaKTopa, HaxoAHtneftcn nnxe B o3BpaT- 
Horo Tpy6onpoBo fl a 8, cocTaBjiseT 
1 m, BbicoTa b CBeTy 5 m. 

BHXpeBOft XOJIOAHJIbHHK 2 HMeeT OAHy 

oxnaxwaiomyK) KaMepy 22 c sanojinneMbiM 

BOSAyXOM SMeeBHKOM 31 H 3anOJIHSeMbIM 

BOAOft 3MeeBHKoM 32. 

■flo3aTop 1 1 oBecnemiBaeT rtoAaiy 
20 T/tj jiarepHTHofi pynw cjieAymmero xh- 
MH«iecKoro cocTana,%: 



Fe 2i 



52,6 
9 

0, 17 
7,1 



AI 2 0j 
'5 FloTepH np« 
npoKajiHBa- 
hhh 8,7 
CpeAHHft AHaMeTp uacTHA cocTaBna- 

10 Hs A03aTopa MaTepwajt nocTynaeT 

B 06MeHHHK 12. BhlXOAHUCHft H3 of>MeHHH- 

xa ra3 HMeeT TeMnepaTypy 390°C. B. 
cenapaTopu 13 h 14 nocTynaeT CMecb 
ras/TBepAoe BetuecTBO c TeMnepaTypoft 
•5 150°C. Otxoahiuhh ra3 otboahtch no 
Tpy6onpoBOAy 18. TBepAoe seiuecTBo 
nocTynaeT no TpySonpoaoAy 36 b 06- 

MeMHHK 15 CO B3BeiIieHKblM COCTOHHHeM 

MaTepnajia. 3/iecb b pe3yjibTaTe cMeuw- 
20 .Banna c nocTynawuiHM h 3 npHeMHoro pe- 
aKTopa ra30M c TeMnepaTypoft 750°C 
ycTaHaBJiHBaeTCH TeMnepaTypa 390 C C. 
CycneH3HH c TaKoft TeMnepaTypoft noc- 
TynaeT no Tpy6onpoBo A y 16 b cenapa- 
Top 17, hs KOToporo TBepAoe BeiuecTBO 
nocTynaeT no Tpy6onpoBOAy 3 b peax- 
top 1 c nceBziooKHweHHbiM cnoeM. Kojih- 
MecTBo TBepAoro BemecTBa coc.TaBjineT 
3 A ecb c y^eTOM noTepb Ha npoxa- 
30 JiHBaHHe oxono 18,7 t/v. 

B peaKTop 1 KpoMe Toro HenocpeA- 
cTBeHHo AoCaBJiaeTCH 5,8 t/m Tex »e 
.Pyfl. TyAa ate noAaercn 1223 hm 3 fa 

35 B03 A yxa ajih nceBAOOJKHJKeHHH (HaA raT 
sopacnpeAejiHTejibHbiM ahhiucm) h 
3527 hm 3 /h BTopHqHoro B03Ayxa, noAO- 
rpeTbix b BHxpeBOM xonoAnribHHKe 30 . 
AO 200 C, C, a Tax*e 421 xr/v Tawejioro 

40 M a3yTa. ZlByxcTaAHftHoe cxHraniie c 06- 
iUhm H36WTK0M XHCJiopoAa o6ecneMMBaeT ao- 
CTHHceHHe TeMnepaTypw 750 C h nojiyMCHHe 
BoccTaHOBHTejibHoro ra3a c OTHoiueHHeM 



45 



CO 
CO+CO, 



= 0,2. 



IlnoTHocTb cycneH3HH b 3one Mewy x 
ra3opacnpeAenHTejibHbiM AHHnieM h bto- 
ptniHMM B03 A yxonpoBOAOM 4 cocTaBJiaeT 
okojio 400 xr/cM 3 , Bbiuie BTopniHoro 
BoaAyxonpoBOAa 4 - okojio 30 xr/M 3 . 
CxopocTb ra 3 a AOCTHraeT 3A ecb (ajih 
nycToro peaKTopa) okojio 0,3 m/c. 

BbmocHMoe BMecTe c raaoM H3 peaK- 
Topa 1 TBepAoe BeiqecTBO BbinaoaeT b 
5S Bepxneft wacTH npHeMHoro peaKTopa 6 
h HaxanjiHsaeTCH b ero HHHCHeft qacTH. 
flJia nceBAOo«n«eHHH b npHeMHbtfi peaK- 
Top 6 noAaeTCH 140 hm 3 /m nenoAorp€.- 



9 1109041 
Toro B03flyxa. flo Tpy6onpoBOfly 10 | 
noflaeTCH 15 kx/m Ma3yTa. 

qepes BbmycKHoe oTBepcTHe 9 Ka*Abift 
*iac buboahtch 17,66 t MaraeiHTa rtpH 
750 a C. IIo TpyfionpoBoAy 19 h uepe3 5 
AHKjiok 20 Marepnan nocTynaeT b bhx- 
peBofl xonoHHJibHHK 21, Kyfla c nenbio 
npeAOTBpameHHH noBTopHoro OKHcneHHH 
MarHeTMTa noflaeTca ans nceBAOoarate- 
HHH 3527 hm'/i B03flyxa, HarpeBarome- 
' rocs B KOHeqnoM .cjeTe flo 200 C. 
nponycKaeMwft nepe3 3MeeBHK 31 B03flyx 
(1223 hm 3 /i) HarpeBaeTCH TaK*e p,o 
200°C. Oxnasnaromuft 3m©gbhk 32 o6ec- 
neiHBaeT AononHHTenbHoe oxjiaxmeHHe 15 
BOfloft c nonyTHhiM napoo6pa30BaHHeM. 
MarHeTHT BbmosHTca.no TpySonpoBoay 
35 npH 200°C, 

flnH o6e;cneMeHHH nocjieflyiomero 

CJKHPaHHH K BOCCTaHOBHTeJltHOMy otxo- 20 

Hflmeny rasy m npneMHoro peaKTopa 6 
flooasnfleTCH 1060 hm 3 N xanoAHoro 
B03flyxa, KOTopfam HarpeBaeTCH npH 
nocjieayromeM CKHraHHH «o 750 C. npH 
c MemHBEHHH AocTHraeTCH TeMnepaTypa, 
aH&rcorwiHaa TeMnepaType rasa b peax- 
Topax I h 6... 

CyMMapnaH BbiAepacxa MaTepwarca b 
CHCTeMe peaxTopoB 1 h 6 cocTaBJiaeT 
0,5 i. 3to BpeMH pacnpeflenneTCH 30 
nemy peaKTopoM 1 c nceBfloowHweHHMM 
cnoeM h npHeMHbw peaKTopoM 6 b ot- 
HouieHHH 1:5. 

rpaHynoMeTpHMecKHft cocTaB qony- 
. teHHoro MarHeTHTa , % ; ' 35 

. MeHbme 100 mkm 100 
! 62,5 mkm 5,2 



Cnoco6 no naHHOMy n3o6peTeHHK> 
ocymecTBJiJjeTCH b CHCTeMe, cocTOftmett 

B OCHOBHOM H3 peaKTopa C nceBAOOWH- 

xeHHbM cnoeM h npHeMHoro peaKTopa. 
OTAanbHwe CTaflHH Bceii peaKUHH pac- 
npeflejiaioTCH b c ootb eTC t bhh c peax- 

HHOHHO-TeXHOJIOrHneCKHMH Tpe6oBaHHHMH 

Meawy o6ohmh peaxTopaMH. PacxoAyromHH 45 
HaH6ojTbiaee KOJimiecTBO TennoTbi b 3Hflo- 
TepMH^ecKHX npoueccax sxan noAorpeBa 
MacTHA HMeeT mccto b peaKTope c ncea- 
AOoatHsceHHbW cnoeM (rnaBHaa peax— 
una). flocTHaceHHe xoHe^Horo xaiecTBa 
npoAyxra, rsih xoToporo no cpaBHeHHio 
c rnaBHofi peaxuHefti Tpe6yeTCH otho- 
CHTejibHO Bonbiaaa fljiHTejitHocTb peax- 
ufw (nocneAyiomaH peaxuHn) , oSycnoBJieH- 
naH , HanpHMep, npeo6pa30BaHHeM $a3 55 
wnvL npotieccoM -flH&bysHH, h He3HaiH- 
! TanbHbtfi noHBOA Teiuia HMeeT mbcto b 
npHeMHOM peaKTope. MacTHUbi c rpaHyno- 



10 

MeTpHqecxHM cocTaBOM, HanpHMep, 
20-300 mkm (npH cpeAHeft BejiH^iHHe 
wac.THA d p 50) HarpeBaioTCH h pearH- 
pyioT b CHny CBoefi bwcokoh ynenbHoft 

nOBepXHOCTH OMeHb OblCTpO. ri03TOMy 

b 6onbiiMHCTBe cjiy^jaeB okojio 90% 
Bceft peaKUHH saKamjHBaeTCH y*e nocne 
nepBoro BbixoAa H3 peaKTopa c nceBAO- 
oscHxeHHbiM cjioeM. OcTaTo^nan peaKUHH 
npoTexaeT TorAa sKOHOMHMHee c 6onb- 
nieft coxpaHHocTbw npoAyKTa h annapa- 
Typu b npHeMHOM peaxrope. 

Cnocoe no AaHHOMy H3o6peTe*Hnra 

CO^eTaeT B03M03KH0CTb HHTeHCHBHOrO 

noflBOfla Tenna b peakTop c nceBAO- 
0HH»eKHbM cnoeM h njiaBHoro cscuraHHH,: 
AocTMraeMoro BBHAy AByxcTaAHftnocTH. 
Ilpn 3T0M AByxcTaAHHHoe cmnramte 
mo)kho BecTH Tax, qTo6bi b uenoM no- 
nyMaJiocb noMTH CTexHoMBTpH^ecxoe 
OKHraHHe. Taxaa $opMa cropaHHH qejie- 
coo6pa3Ha, nanpHMep, b Tex cny^ajix, 
xorAa AAfl npoueccoB o6e3Bo>KHBaHHH 
imh caairaHHH TpeSyeTca npHMepHo Hefi- 
rpajibHaa aTMoc^epa ne^tH. Ecnw no 
npeAnaraeMOMy cnoco6y cneAyeT ocy- 
mecTBHTb BOCCTaHOBHTenbHbiH npoAecc , 

TO BTOpHUHblft B03AyX AO3Hpyt0T T3XHM 

o6pa30M, mto6h nonyMHTb 6onee hjih 
Menee HHTeHCHBHyio BOCcTaHOBHT&nb- 
Hyio aTMOciJ)epy . IlyTeM BBeAeHHH no- 
AorpeToro B03Ayxa mowho Ao6HTbCH 
CJKHraHHH 0TX0AH1KHX peaxuHOHHbnc fa- 
30B ao hx nocTynneHHH b o6MeHHHK 

CO B3BeUieHHblM cnoeM. 

HeyAoScTBa, o6ycnoBJieHHbie He- 

06X0AHM0CTbKI BblAep«XH, yCTpaHHWTCH 

noAaneft OTAeneHHbix ot rasoB TBepAbtx 
BemecTB b npHeMHHH peaKTop, b koto-* 
pbift B03BpamaeTCH cTOJibxo TBepAoro 
MaTepnana, cxonbxo Tpe6yeTca ajih 
c o xpa h e h hh HywHOH nnoTHocTH cycneH- 

3HH B peaKTope C nceBAOOJKHJKeHHbM 

cjioeM, a Tax»e npw h6o6xoahmocth 
ajih npeAOTBpameHHH cy«ec.TBeHHOH pa3- 
hocth teMnepaTyp b npeAenax Bceft 
cHCTeMH peaxTop c nceBAOoacHsceHHbM 
cxioeM - npHeMHbni peaKTop. 

Pe«HM paGoTbi noAOHpaeTCH Tax ? mto— 
6w c y^ieTOM noAaiH cBeacero MaTepHa- 
jna b pe3yjibTaTe B03BpaTa TBepAoro 
MaTepnana H3 npweMHoro peaKTopa 
B peaKTop c nceBAOojKHateHHbiM cnoeM 
nnoTHocTb eycneH3HH, HaxoAHmeflcH 
b 30He Me»Ay kojiockhkemh h bto- 

pHMHblM B03AyXOnpOBOAOM, COOTBeT- 

cTBOBaJia b cpeAheM oSteMHOMy coAep- 
jKaHHM TBepAoro BemecTBa b peaxTop- 
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hom npocTpaHCTBe nopHflKa 2-20%. FIpH 
yaenbHOM Bece TBepAoro BemecTBa 
1,5 Kr/n 3to cooTBeTCTByeT itjiothocth 
cycneH3HH 30-300 kt/m 3 , a npn yflejib- 
hom Bece TBepnoro BemecTBa 5 Kr/n - 
nxioTHocTH cycneH3HH 100-1000 Kr/w 3 . 
IInoTHocTb cycneHSHH Bbtme BTopmiHoro 
B03nyxonpoBona cjienyeT noAOHpaTb 
c TaKHM pac^eTOM, mto6m oCbeMHaH 
Aonn TBepfloro BemecTBa b peaKTOpHOM 
npocTpaHCTBe cocTaannna 0,2-2%.IlpH 
yKa3aHH0M yaenbHOM Bece TBepAoro 
BemecTBa sto CooTBeTCTByeT otiothocth 
3-30 Kr/M 3 h 10-100 kp/m 3 cootbct- 
CTBeHHo. IlpH nofloSHbix ycnoBHHX noTe- 
pa RaBJieHHU b peaKTope c nceBflooacH- 
*eHHbiM cnoeM cocTaBnueT npHMepHO 
250-900 MM BOfl.CT. 

IlpH oueHKe ycjjoBHft paQoTbi uHcna- 
mh *py^a h Ap xHMefla nonyMaiofcfl cne- 
nyiomHe HHana30Hbi: 



0, 1 < 3/4. Fr J 



5^ 



4 10% 



npHMeM * r , j*£i$(£lz£<}\ 

rfle Fr - wcno *pyna; 
Ar - mhcjio ApxHMena; 
J°<j - rtnoTKocTb ra3a, Kr/M 3 , 

J\ - nJIOTHOCTb TBepflbfX MaCTHU, 

Kr/M 3 ', 

- flHaMerp ccfrepHHecKHX nac- 

THU., M, 

y - KHHeMaTH^eC K3H BH3KOCTb, 
M 3 / C ; 

g - rpaBHTauHOHHas nocToan- 
Haa, m/c j . 
IlnoTHocTb cycneH3HH b npHeMHOM 
peaKTope 3HauHTejibHo Bbinie BCJieacTBHe 
MeHbmeft ckopocth nceBfloojKHxawmero 
ra3a, cny*atnero TonbKO nnn nepeMeuiH- 
BaHHH TBepflbix BemecTB . Ajih nojiHoro 
HcnoJib30BaHHH npHeMHoro peaKTopa 
Aojih TBepnoro BemecTBa b o6m,eM o6be- 
Me flon*Ha npeBbmiaTb 35%. C yierov 

Ha3B3HHblX IUIOTHOCTefi 3T0 COOTBeT- 

CTByeT HHKHefi iuiothocth cycneH3HH 
560 h 1750 Kr/M 3 . 

itpa oueHKe MHCJiaMH *pyaa h Apxh- 
Meaa nonytiHM: RHanason MHcna ApxHMe- 
fla ocTaeTCH TaKHM ate, K3K b peaKTope 
c nceBfloo«H3KeHHbw cjioeM, aah HHcna 
<J>pyAa HMeeM 



3/4. Fr 2 



5M0" 3 
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Coot Home HHe pa3MepoB peaKTopa c 
nceBflooaaoceHHMM cnoeM h npneMHoro 
peaKTopa onpenenneTCH b ockobhom 
cpeflHHM cyMMapHbw BpeMeHeM BbwepatKH, 

■ 5 Heo6xoflHMbM fljiH o6echetieHHH Bbmycxa 
npoflyKTa onpefl&neHHoro Ka*iecTBa>a 
Taiace yAenbHMM pacxonoM Tenna shao- 
TepMHiecKoro npouecca. IlpH npesonpe- 
fleJieHHoft njioTHocTH cycneH3HH b peaK- 

10 Tope c nceBAooscHsceHHbiM cnoeM h npH 
npeflonpeflejieHHOM KarmnecTBe TonjmBa 
b eflHHHqy BpeMeHH B03pacTaHHe (nafle- 
HHe) noTpe6HocTH b Tenne cosAaeT 
Heo6xoflHMbie yMeHbmeHHH (yBenHHeHHfl) 

'5 floJiH noABOflHMoro cBeacero TBepAoro 
MaTepnana h noBbiuiemw (yMeHbiueHHa) 
BosBpaTa TBepAoro MaTepnana H3 npH- 
eMHoro peaKTopa. Uenecoo6pa3Hofi hb- 
jineTCH cpeAHHH Bbwep*Ka TBepAoro Ma- 

20 Tepwajia b peaKTope c nceBAooKHstennbiM 
cjioeM b TeqeHHe 10-30 mhh h 2-10-KpaT- 
Han ot 3Toro BpeMeHH Bbwep«Ka b 
npneMHOM peaKTope. 

25 ' IlpH onpeAeJieHHH cpeAHeft BbwepxKH 
b peaKTope c nee ba o okhkch HbiM cjioeM 
yMHTbmaeTCH KoraqecTBo TBepAoro se- 
mecTBa, B03BpamaeMoro H3 npneMHoro 
peaKTopa. CpeAHHH BbwepsKa onpeAejifl- 
30 eTCH no cyMMe cpeAKett hjiothocth cyc- 
neH3HH b o6ohx peaKTopax b pacMeTe 
Ha KOJiH^ecTBO npoAyKTa, BbinycKaeMoro 
3a I 1. 

Bbi6op HeoSxoAHMoro KommecTBa B03- 
Ayxa (win nceBflooMxeHM h btophmhoto 
35 B03Ayxa), h npe»Ae Bcero pe*HM pac- 
npeAej:eHHH o6onx noTOKOB rasa h 
ypoBenb noAann btgphuhoto B03Ayxa, 
o6ecnewBaioT AononHHTenbHyrc bo3mox- 
40 HOCTb peryjiHpoBaHHH npouecca. 

B APyroM BapHaHTe ocymecTRa e huh 
cnocoSa BTopHMHbiM BOSAyx noAaeTCH Ha 
oTMeTKe , cooTBeTCTBywmeH 10-30% cyM- 
MapHofl BMCOTbi peaKTopa c nceBAOoxHJfceH- 
. HbtM cjioeM. CooTHOineHHe KOJiH^ecTBa noA~ 
BOAHMoro b peaKTop c nceBAOo»H»eH- 

HblM CJlOeM BTOpHMHOro B03Ayxa K HC~ 

nojib3yeMOMy nnn nceBAoo»nweHHB BosAy- 
xy peKOMeHAyeTCH BbiSapaTb b npeAenax 

50 ,0!1H!1 ' 

3/4- ft*. < 5-10-3 

CooTHOineHHe pa3MepoB peaKTopa c - 
nceBAooKHxeHHbM cnoeM h npneMHoro 
55 peaKTopa onpeAejiHTCH b ochobhom cp.eA- 
hhm cyMMapHbM BpeMeHeM BblAepaCKH, 
Heo6xoAHMbiM ajih o6ecneMeHHH BbtnycKa 
npoAyKfa onpeAeneHHoro Ka^ecTBa, 



13 m 

a Taxwe yflenbHHM pacxoAOM renjia 3h- 
flOTepMHMecKoro npouecca. IIpH npeno- I 
npeflejieHHOH nnoTHOCTH cycneH3HH 
b peaKTope c nceBAOoaooceHHbiM cjioeM 
h npH npenonpeflejieiiHOM KonH^ecTBe 
ToiuiHBa b eAHHHuy Bp 6 Menu B03pac- 
TaHHe (naaeHHe) norpeSHocTH b 
Teruie co3flaeT Heo6xoAHMOCTb yMeHb- 
ineHHn (yBejiH^eHHH) aojih iioaboahmo- 
ro CBexero TBepAoro MaTepnana h 
. noBbimeHHH (yMeHbaieHHa) B03BpaTa 
TBepfloro MaTepHajia hs npweMHoro pean- 
Topa. yenecoo6pa3Hoft «BnneTCd cpeA - 
hhh Bt>wep»Ka TBepaoro MaTepHajia b 
peaKTope c ncesAoojKHJKeHHbiM cnoeM b 
TeueHHe 10-30 mhh h 2-10-KpaTHaH 
ot 3Toro BpeMeHH Bbmep*Ka b npneMHOM 
peaKTope. 

npH onpe^ejieHHH cpeaneii BbwepjKKH 
b peaKTope c nceBAOOHCHXceHHhtM cjioeM 
yMHTbiBaeTCH KOJiHtjecTBo TBepfloro Be- 
mecTBa, B03BpamaeMoro H3 npHeMHoro 
peaKTopa. CpeflHflH Bbwepacfca onpefle- 
jiweTCH no cyMMe cpeflHeft nnoTHocra 
cycneH3HH b o6ohx p'eaKfopax b pacqe- 
Te Ha KOjmqecTBO npoAyKTa , BbinycKae- 
Moro 3a 1 

Bu6op Heo6xoflHMoro KonimecTBa 
B03flyxa («jih nceBflooKHHceHHH h bto- 
pHUHoro B03flyxa), h npe*Ae Bcero 
pexHM pacnpenejieHHH o6ohx noTOKOB 
rasa h ypoBeHb nofla^H btophmhoto 
BoaAyxa, oCecneqHBafoT AononnHTenb- 
Hyw BO3M0*H0CTb peryjiHpoBaHHH 
npouecca . 

B flpyroM BapHaHTe ocymecTarieHHH 
cnoco6a btophmhhh B03Ayx noflaeTCH 
na oTMeTKe, cooTBeTCTBywmeH 10-30% 
cyMMapnofl BbicoTbi peaKTopa c nceBAO- 
o«H*eHHbiM cjioeM. CooTHouieHne kojih- 
necTBa noflBOflHMoro b peaKTop c 
nceBnoojKHxeHHbiM cnoeM btophmhoto 
B03«yxa k Hcnojib3yeMOMy jinx nceBAO- 
oxcHweHiw B03flyxy peKOMeHnyeTCH bw6h- 
paTb b npe#ejiax ot 10:1 p,o 1:1. 

BBHjxy HesHa^HTejibHoro bo 3 BpaTa 
TBepfloro BemecTBa H3 npHeMHoro pe- 
aKTopa (Snaroflapn, HanpHMep, He3Ha- 
MHTenbHoft noTpe6H0CTH b Tenne), c 

OAHOft CTOPOHbl, H HeOfiXOAHMOCTH 
OTHOCHTejIbHO 60JIMIOH BbWepJKKH, c 

Apyroft ctopohh, pexoMCHAyeTCH ocy- 
mecTBUHTb noflorpes b npneMHOM peaK- 
Tope nyTeM HenocpeACTBeHHoft AoSaBKH 
ToiuiHBa . y^HTbiBan TeMnepaTypy bo 
Bceft CHCTeMe, uupKyjinuHH ncnojibsy- 
eTCH He ana nonHoro noKphiTHH noTpe6- 
hocth b Teruie (naepHMep, norepb Ha J 
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H3JiyqeHHe b npiieMHOM peaKTope), a 
TojibKo Ann tohkofo peryjinpobanHH 
npouecca. 

ripHeMHbiH peaKTop npeAiiasHaMa- 

5 eTCH, K3K npaBHJIO, TOJlbKO ajih 

oSec.neiieHHH ocHomioro BpeMeHH bh- 
AepxfKH MaTepnana. Ero nsummte MoateT, 

OAHaKO, CTaTb npHMHHOH AOIlOJIHHTejIb- 

Horo B03AeHCTBna na TBepAbitt MaTe- 

10 PHan HJTH npOHCXOAHt^HX C TBepAbIM Ma- 

TepHajioM peaKUHft. B cbh3h c sthm 
mopkho, HanpHMep, BMecTo B03Ayxa 
Hcnojib30Barb ana nceBAooHcnxceHHH 
HHepTHbtfi ra3 h/hjih BBOAHTb aiia lac- 

15 THtlHOrO XJlopHpOBaHHH HJIH ^TopnpoBa- 
HHfl XJIOP HJ1H IpTOp. 

Ann o6ecneieHHH BbicoKoft TennoBoft 
siJxJieKTHBHOCTH npouecca percoMeHAyeTc* 
ocy^ecTBJiHTb npeABapHTe/ibHbift HarpeB 
20 h/hjih oSesBOJKHBaHHe o5pa6aTbiBaeMoro 
MaTepnana c noMouibio 0Tpa6oTaHHux 
ra30B peaKTopa c nceBAooaMxeHHbiM 
CJioeM (onepauHw peKOMeHAyeTCH ocyme- 

CTBJIHTb B OBMeHHHKaX BO B3 BemeHHOM 



Henecoo6pa3Hoe peryjinpoBaHHe 
TeMnepaTypu otxoahiuhx ra30B (b uacT- 
hocth, npH Bna*HOM hcxoahom npoAyKTe) 
j mo*ho oBecneMHTb nyTeM qacra^Ho He- 
nocpeACTBeHHoro, MacTHWHo HenpHMoro 
(nocjie oT6opa Temia otxoahiuhx ra30B) 
BBOAa 3HAOTepMHwecKH o6pa6aTbmaeMoro 
MaTepHajia b peaKTop c nceBAO0KH*eH- 
hmm cnoeM. HaA/ieatamee pacnpeAeneHHe 
noTOKOB MoweT obecneMHTb TeMnepaTypy, 
stenaTenbHyw ann othctkh otxoahiuhx 
ra30B b 3neKTpcx}>HnbTpe . HnorAa aoct3- 
tomho npeAOTBpaTHTb naAenne TeMne- 
paTypw HH*e t.oikh pocw. 

ZUih oSecne^eHHH bucokoh TemioBofi 

3(p4)eKTHBHOCTH OTBOAHMblft nOTOK TBep — 

floro MaTepHajia HanpaBjmeTCH ajih 

OXJia*AeHH« B BHXpeBOH XOnOAHJlbHHK, 

npeAnoMTHTejibHo cocToHnmfi H3 pHAa 
nocneAOBaTejibHux xonoAHnbHbix KaMep. 

BHXpeBOH XOJIOAHJIbHHK MOKeT HC~ 

nonb30BaTbCH ajih noAorpeBa BTopH^H0- 
ro B03Ayxa h/hjih - c noMombw ycTa- 
KOBJieHHbix b KaMepax perHCTpoB Tpy6 - 
ana noAorpeBa B03Ayxa, co3A.afoinero 
nceBAOOJKHwaromHH cjioh B03Ayxa b peaK- 
Tope c nceBA0O5KH*eHHbiM cnoeM n/unn 
b npneMHOM p«aKTope. 

flrift nceBAOo>KH>Kenfia b BHxpenoM 
xo/iOAHJibHHKe, b naCTHocTH npH Boccra- 
HOBHTejibHbix npoueccax, rAe neo5xoAn- 
mo H3 6ewaTb noBTopHoro oKHcjie hhh 
npoAyKTa peaKUHH, mowho npHMenHTb 
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BMecTo B03Ayxa HHepTHbtfi ra3, Ha- 
npaiuiHeMMH b KOHTyp ero MHpKynHipm 
Mepea Tennoo6MeHHHK, HanpHMep tie- 
pea BeHTypHbrii MoeiHbiil annapa-r, roe 
oh oxna«oaeTCH h npn tieo6xoflHMOCTH 5 
OMHmaeTCH. Una noBbimeHtw afrfceKTa 

OXJiajKfleHHH B BHXpeBOfi XOJlOflHJIbHHK MOK" 
HO BnpHCKHBaTb BOOT . 

KonmjecTBO nooaBaeMoro b peaxTopu 
B03«yxa paccMHTbrnaioT tsk, mto6m cko- »0 
pocTb raaa b peaKTope c nceBAoo*H- 
jiceHHbiM cnoeM cocTaBJinna 5-15 m/c, 
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npeflnoMTHTenbHo 4-10 m/c, a cxopocTb 
i npHeMHOM peaKTope 6bina 0,1-0,3 m/c 
(yKasaHHbie aaHtaie othochtch b o6oh* 
cjiyiasx k nycTOMy peax-ropy) . 

Pa6o»iaH TeMnepaTypa b sHaiHTenb- 
ho<1 Mepe He orpamroHBaeTCH h 33bhcht 
ot cnetmiJttiKH ocymecTBJineMoro npo- 
uecca. TeMnepaTypa MoateT nexarb 
b AHanasoHe, hhjkhhh rpaHHua kotopo- 
ro onpeflejuieTCH TeMnepaTypoft boc- 
iuiaMeHeHHn ToruiHBa, a BepxHHH coc- 
TaanneT npHMepHO 1500 A C. 
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